Thyrotropin modifies the synthesis of actin and other proteins during thyroid cell culture.
Primary cultures of dog thyroid cells have been used to study the effects of thyrotropin on the synthesis of proteins. The cells were cultured for 4 days in serum-free and thyrotropin-free conditions. Thyrotropin was then added for varying periods of time (6-96 h). In the absence of thyrotropin, the cells have an elongated flattened aspect. Exposure to thyrotropin for 6-24 h produces retraction and rounding up of cells whereas cells incubated with thyrotropin for longer periods of time have an epithelial cuboidal shape. After varying periods of culture the cells were labelled with [35S]methionine for 6 h and then analyzed by one- and two-dimensional gel electrophoresis, followed by autoradiography. The results were as follows. After exposure to thyrotropin for 32 h and 48 h, the synthesis of about 18 proteins was increased while that of about 14 others was decreased. After 6 h the labelling of three and five of these proteins was already increased or decreased, respectively. Some of the proteins whose synthesis is modified in the presence of thyrotropin were identified. Actin synthesis was markedly decreased with a maximum 24-48 h after the addition of thyrotropin. A modification in the ratio between alpha and beta tubulins was also observed together with very large changes in a group of proteins having both the relative molecular mass (30 000-40 000) and the isoelectric points of tropomyosins. Forskolin and cholera toxin caused the same qualitative and quantitative changes as thyrotropin; this suggests that the regulation by thyrotropin of the synthesis of several thyroid cell proteins is mediated by cAMP. In conclusion, the data obtained in this work might help to explain the molecular mechanisms by which thyrotropin (and cAMP) triggers the changes in cell shape which occur during thyroid cell culture. They also indicate that one of the main effects of thyrotropin takes place at the level of several proteins which belong to the cytoskeleton and which are involved in the definition of the cytostructure of the thyroid cells.